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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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application No. 
PCT/JP02/12392 



I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 

[ | the description: 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 
pages 



pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



. , filed with the letter of 



f~] the drawings: 



pages 
pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 



, as originally filed 

_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is; 

[~| the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| 1 contained in the international application in written form. 

[X] filed together with the international application in computer readable form. 

LD furnished subsequently to this Authority in written form. 

Q furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
£3 The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

| | The amendments have resulted in the cancellation of: 

I 1 the description, pages 

[~] the claims, Nos. . 

1~ 1 the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 
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Claims 
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NO 



Claims 
Claims 

Citations and explanations 

Document 1: WO 00/06754 A2 (Centrum voor Planten- 

veredekings-en Reproductieonderzoek) , 10 
February 2000 

WO 00/06753 Al (Centrum voor Planten- 
veredekings-en Reproductieonderzoek) , 10 
February 2000 

E. A. van der Vossen et al., Plant J. (2000), 
Vol. 23, No. 5, pp. 567-57 6 

A. Bendahmane et al., Plant Cell (1999), Vol. 
11, No. 5, pp. 781-792 
Document 5: WO 99/54490 A2 (Plant Bioscience Limited), 28 
October 1999 

WO 01/29239 A2 (Plant Bioscience Limited), 26 
April 2001 



Document 2 : 

Document 3 : 
Document 4 : 



Document 6 : 



Claim 1 

The invention set forth in claim 1 is not novel over 
documents 1-3, cited in the international search report. 

Documents 1-3 disclose a nmatode resistance gene 
isolated from potato, which shows 78% homology with the 
nucleotide sequence of SEQ ID NO: 1 in the present 
application. 
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Claim 1 

The invention set forth in claim 1 is not novel over 
documents 4-6, cited in the international search report. 

Documents 4-6 disclose a virus resistance gene which 
shows 78% homology with the nucleotide sequence of SEQ ID 
NO: 1 in the present application. 

Claims 2-8 

The inventions set forth in claims 2-8 do not 
involve an inventive step in the light of documents 1-3. 

At the priority date of the present application, 
incorporation of known DNA into a vector, transformation 
of host cells by incorporation of this vector and 
production of genetically modified plants were well known 
techniques in this technical field; therefore, a person 
skilled in the art could easily construct a vector with a 
nmatode resistance gene disclosed in documents 1-3 
introduced, and transform plant host cells with said 
vector. 
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(43)@Bg^MB (10) SRg^BIS*!- 

2003 ^10 ^2 a (02.io.2003) pct WO 03/080838 Al 

(51) BJg4#l*a-S 7 : C12N 15/29, (WATANABE.Kazuo) [JP/JP]; T 300-2612 SttS O 

5/14, A01N 25/00, A01H 5/00 < IS rfj 247-46 Ibaraki (JP). igifi lUfi 1 ?- 

(WATANABE,Junko) [JP/JP]; T300-2612 O < 

(21) SfStbMS-^: PCT/JP02/12392 iSffi *»^*A«247-46 Ibaraki (JP). 

(22) SI&tfJSB: 2002ff 11 E 27 B (27.11.2002) (7 4) tftSA: ¥* tt«t . ft (HIRAKI,Yusuke et al.); f 

105-0001 mmmmz ft; n-Tanm\^ at; 

(25) mmthmnww: B#i§ fseju3i§Tokyo(jp). 

(26) S(84>Bfla>&t§: B*i§ (8i) fi^@(grt; : AU.CA.CN, IN, JP, US. 

(71) ttiBA (3KB«I» < ±Ta>aMM(=OlvQ: 3tifc*3£ "* SE ' SK ' TR)< 

-5 B*S (JAPAN AS REPRESENTED BY 
PRESIDENT OF THE UNIVERSITY OF TSUKUBA) J»T* A _ 
[JP/JP]; T 305-8577 O < tf Hi ^In _ Tl 1 — iKKSffi^S 

Ibaraki (JP). 

2X?3- K.Rl/{fe(DBl8§§IC-3l,vCI±, ^»!Sgfr£*lS 

(72) SBW#;fc<fctf GrPCT-HMv h<D#^lc*S©$;h.Tl*-5 r=i — KtBSB 

(75) mmm/mmx (xmizi^- aans ©^if^/-hj 



^ (54) Title: NOVEL MELOIDOGYNE- RESISTANCE GENE AND UTILIZATION THEREOF 
00 

gg (54) *W<D€«;: tf^^n^-b^^zt^ggtttaeT-t^co^jffl 

00 (57) Abstract: An excellent Meloidogyne-resistance gene and a method of using this gene. Namely, a novel Meloidogyne-resistance 
^ gene having qualitative resistance which shows no high-temperature sensitivity and is widely applicable to various species and strains 
of Meloidogyne; and Meloidogyne-resistant recombinant plants carrying the gene transferred thereinto. 

^ ite^t* Kae^^3iALfc^3^-b> ; 5 i 3.'t>tsgtitiiagi;iffliai=ii'r-5. 
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m m m 
5 s as a- g 

10 

g * S g 

15 lOIFJK:feIt^ t ^zi y-fe>^a.^7©-5 ^o>f h 4 i?-^ 
(Meloidogyne)JS{£JS'T£ 5 k©(^£;i'— b*^ ^ b— F:root knot 

nematode) Siffi® 70 l^$nt^5. :n&lt ±X<Dftm&.tf 
©ftt^fc^F&f 5fcs£>* 2000 «§jg**««l«fc:JIMS£-£*.* t««r 

knot) tfmj&tsftl&tbZo £©3:/<D;fc#£feiffl^i&®te:«fc DSft 0 , ^ 
25 ^«,ffi^^Kl»6)t>ns««©*S^.«^bfe«^»3l , t , ^««' i f 



WO 03/080838 




WO 03/080838 
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m<D~plife&&MJ:-£"&2> (Hooker, W. J. , Compendium of Potato Diseases, 
5 p97-98, 1981, The American Phytopathological Society, St. Paul 
Minnesota, USA; Jans son & Raman, Sweet Potato Pest Management, ppl-12, 
1991, Wsetview Press, Boulder, Colorado, USA; Jones et al. Compendium 
of Tomato Diseases, pp49-50, 1991, APS PRESS, St. Paul, Minnesota, USA)„ 

10 ^ 7i/tU7 J^bVy H (Meloidogyne arenaria ChitwoodK ;*a-f H 
-f >zi ^"n— 37 f h^^H (M. incognita ChitwoodK ptn-r K 
* A^7 ^htfvF (M. hap la Chit wood), ^n<H« ^-W* 
T-WvY (M. javanicaChitwood) E©:^ 

15 MWz.m&'tZ> J £> : 3 L =>-V°V&2> (Hooker, W. J. , Compendium of Potato 
Diseases, p97-98, 1981, The American Phytopathological Society, St. 
Paul Minnesota, USA)o B^Tfc, *)&*V>ft«©S?*#^Sl*ttttT5S 

$?*#^fc&tf**:3:/ii>^#©iwP£bTfcJu *<^e»tt^^ 
y-k>^o.^(D^H^^^ff$^- ; s2it s bT^^>o z.<D-%mt, m&hT 

25 7U#, Tz?7* *W#T*K3nTV>*#, ^3^t>fa<)^n 



WO 03/080838 PCT/JP02/12392 

3 

(dichloropropene) ^$kik*?-)V (methylbromide) m\z£Z>±mMM& 

5 ^^e>n. (Dmmi^t^Mmm^m^tiX^^ (Watanabe et 
al. Amer. Potato J. 71: 599-604, 1994; Watanabe et al. Breeding Science 
45:341-347, 1995; Watanabe et al. Breeding Science 46: 329-336, 1996; 
Watanabe et al. Breeding Science 49: 53-61, 1999; Watanabe & Watanabe 
Plant Biotechnology 17:1-16, 2000) o b^b, ^>^-=l^<d5%. *n 

TV>3 (Iwanaga et al. , J. Amer. J. Hort Sci. ,114 (6): 1008-1113 
(1989); Watanabe et a 1. Breeding Sci., 46: 323-369 (1996); 
Watanabe et al., Breeding Sci., 49: 53-61 (1999) ). JifH^m 

izte, jicDRmi3t^T^«fcoTii#$nss^:tt«> mm^-r^m^ 
25 tte^jtH* ^k^ht©*, \,*<-Dfr<Dm&i&m±(DtiLWfimm-2nT^ 
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4 



PCT/JP02/12392 



^ij7 ^ h #v Ffc^tTS Li copers icon, peruvianum fi5fclfi£rL'14iil'£5 : iP 
Mi #*,^6#:6#_L(Messeguer et al. , Theor. Appl. Genet., 82: 529-536, 
5 1991; Hoet al. , Plant J., 2: 971-982, 1992) fctf±f S 

j^—:^ zS^s^-Jj 3=- h ^ 5/ F \zM~?%> L. peruvianum S^Strtttil'fe 
^Mi3 12 #JL (Yaghoobi et al. , Theor. Appl. Genet., 91: 

457-464. 1995)Kl]£-h-raE£#*«#2nTV>£.Mi 3t^«,Wi 11 iamson 
10 e»©^;i/-^fc«fcD#MISn, ^©^BfcW *ITV>5 (Rossi et 

al., P roc Natl Acad. Sci, 95:9750-9754, 1998; Milligan et al. , Plant 
Cell, 10:1307-1319, 1998),- VfrV, Mi Jte^ttWMSttT&afc;^ 

«sife«i»icD 2 4-4 8 ir&?3fc&*tit3;ri« & ^ & <#* 

iiV^IBUB****. 

15 s^aK^teowrtt, ^n-THi?-^ f h^©, U-Xli:»t 
* KicUtfi^JS^ S. bulbocastanum (V5tA/WX^tA) CD^ 
fe#U lt^IltTV^it^iS^nti/^ (Brown et al. . Theor 
Appl. Genet., 92: 572-576, 1996). J* t=K F 5?—* • -f >3 

20 3&«ffi©itt^H#bT^SRri6tt (Gomez et al. , Amer. Potato J., 60: 
353-360, 1983), SlXS2) «BfiK*J«tfttt<058SfcH#bTVi*iriBtt 
(Gomez et al. , Amer. Potato J., 60: 353-360, 1983, Iwanaga et al. , J. 
Amer. Hort. Sci., 114: 1108-1013. 1989. ) #lt*£nTV>*. 
;*CKF^-* >n^/--^ ^btfy Striate 5 - 6 

25 ^m^^iH$n^*ajnw^*wffi^'i4^fe^-^^*^^^^ Vi 
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^(Watanabe et al.. Breed. Sci., 9: 53-61, 1999; Watanabe et al. 
submitted) „ 

—ASK, mW<Dffi&ft (pathogen) \Ztt? *St£©S8fctttt* 
m& (specificity) #i« 7 n-^nibfcjftfc^Ht^ 

5 ift (gene for gene hypotes is) (Flow, AnnRev. Phytopathol. , 9:275-296, 
1971) Z\<D& o IzM^mmftWfaML** mWO&ifi&i&fcJ- (resistance 
gene) tmmfc<D#m&Vki&fc^ (avirulencegene) ©*ISf£ffl^ ZWlW 

^-^TM^tfig^ntV^ (Gabriel & Rolfe, Ann. Rev. 
10 Phytopathol. 28: 365-391, 1990)„ 

mm^nrzm.^m^^ mte&xizmfcTmmvmm^mmvm®. 

5-o<D^f)V— -?\Z&W£tiX^Z> (Baker etal. , Science, 276: 
/;•?.:: 1997; Bergelson et al. Science 292: 2281-2285, 2001; Dangl and, 
Jones, Nature 411: 826-833, 2001) o Z.<D?%. 2 ^7. I Izftmzn&m, 
15 JrCfMfc^te, ja^l/^F^-a-^c (Nucleotide binding site: NBS) 
RtfcK ^yUMMM (leucine rich repeat: LRR) Z\tit><Dm 

I fcRt'SSMiSnfcflte 1 ? K:«, &nu<D tabacco mosaic virus 
fc*rr*N (Whitham et al. , Cell, 78: 1101-1105, 1994), J"?<D 

20 Melampsora lininfc$rT& L6(Lawrence et al. , Plant Cell, 7: 1195-1206, 
1995) &tfM (Anderson et al. , Plant Cell, 9: 641-651, 1997), l/U 
<i?LlrX~yo Persomospora parasitica \z%-$% RPP5 (Bent, Plant Cell, 
8: 1757-1771, 1996K Pseudomonas syringae \ztt-§T% RPS2 (Bent et al. , 
Science 265: 1856-1860, 1993; Mindrinos et al. . Cell. 78: 1089-1099, 

25 1994) &Zf, RPMl (Grant et al. , Science, 269: 843-846. 1995K 
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h<D Pseudomonas syringae (Cjfctf ^ PRF (Salmeron et al. , Cell, 86: 
123-133, 1996)S.tX,Fusariumoxysporunit^-r^>I2C-l (Ori et al. . Plant 
Cell, 9: 521-531, 1997)«^*ns. t£B\Z. mm<D h \Z&\12> 
L. peruvianum**0D^n^ir>5 1 r L ^ffimttjt^Mi ^> NBSRtfLRR 

5 ^WTSitfe^Tab-S ot^S^t^^t''^ (Milliganet al. , Plant 
Cell. 10: 1307-1319, 1998)o 

I titS^>/^«^ C^MiJK:^^ LRRSrfcl^ 
-fiij^ NBS £ *> o TVi ^ oNBS ATPase %.Z$ GTPase ji, S *i£ !/T% 
P 3 0©^- 7frt>mf&-£*lT^Z> (Traut, Eur J. 

10 Biochem.. 229:9-19, 1994) Q -mz, m.W<D=>rjr- if la F*-f >te, U 

J1<D^^— if 2 F^^>t0ifbfc7X^7^>lft U>m(D#tTS 
jS^^/^^M^^^illSUTV^t^^tlTV^o aerate 
&«-T 2>*±— tf 3a FpW>te, ATP©:/U><hbterbfc£*@StfM9t- £^ 

15 D>'>X«7M^>^ft?> (Traut, Eur J. Biochem., 229:9-19, 1994)„ 
^ne>0 NBS ©#*Eteu gfitt«ll:+t- •fc?fiH4&W* G * >A-^M^ 
M^fe^fiJ^feo;! <h£^l^bTV:>£ (Hammond-Kosack & Jones, 1997, 
Annu. Rev. Plant Phusiol. PI any Mo 1. Bioi., 48: 575-607, 1997) n 
— LRR F^-f >«#^^^>A^K^^^>tl. -f— XK 5>a^7^ 

20 a^A'X, t h^0OS{C*3ViT«> ^<©^^ Wl^K-^>A°^M+a 
Sf^ffl(cHt)^ %<Dt.^X ^nT^S (Kobe & Deisenhofer, Nature, 366: 
751-756, 1993)o b^b, ffi«mi£©^4K&^Tra. LRR FpW >te, 

(Avr) «e^(cJ;D^{ll$nfeU^>H^F^^>tbT^tg 
bfef3, StrCtt (R) mfcTOMM^* ffiWftf-?)lfcMlzM&-?Z>m<0* 

25 ^A^Kt^ffis^s^a^-r^'b^T^^^ttim'j^nTv^ 
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(Bent, Plant Cell, 8: 1757-1771, 1996)„ 

^©ftiIfflK&tt3#i&3tM (high input) 77U*, 7i?T. 7 

x>7^U*©»S»±Hfc*W-Stei9!M (low input) 

Jg^tlTV^ (Harris, P.M. The Potato Crop, Chapman and Hall, London, 
1978; International Potato Center http://www.cgiar.org.cip/ 2001)o 

niJittatbT, ^*t*r^t ^f-r *k 

^^J&fcOT&S (Hooker, W. J. , Compendium of Potato Diseases, 
P97-98, 1981, The American Phytopathological Society, St. Paul 
Minnesota, USA) D 
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-riSLfrt. SkTo (l) ~ (8) 

(1) KT© (a) Xte (b) 0DDNA^£>&3jH5^o 

(a) ib?ij#^ i -r^^n^m^sa^J^e.^^ dna d 

(b) @H^iJ#-^ 1 ^£n&*£«@E?!l^£>&3 DNA £fflffiW&mM2?!lfr £ 
DNA h U >5?x>b^#TOW^U ^XU frol&Sifc* 

ii^ii-rm^StrLtt^^?)^ :)h.^»tts, _h|B (1) iBmoit^o 

(3) JiSB (1)- IBic^i^^'^W'r^.ai^^^^^^ , 

(4) jiib (i) &ifc<Dm&^&m&zmAvrmt>n%>MmfcWifco 

(5) ^^fittl^fe^^ -tfB (4) IB<fe©^K^#:o 

(6) ffimmwtfi-*nmm~e$>z>* ±m (5) tam^Mfemteo 

(7) _tf3 (1) fBife©5t^^^(cSAf ^n^-fe> 

(8) .lib (i) fBm<D3t€rf £^rtr, *3*7±>73.vmi*nm. 

1. fr^^^^^S^M^ 
(1) ^BJ©jt^<D#i!j 

® h^htoJSRttifi^ (Mister) fcJ;5a:*tt*3^t>?a!)lS 
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SraatfirF (single dominant) 0 , M^<Dn t!-$c£JSCTlgin; 

(2) ^Hjome^c^^ 

tiTV^2^14i/^^'1' c E^jK 85. 37. 38 (Watanabe et al. Amer. Potato 
10 J. 71:599-604, 1994) OD^rV A DNA cDNA ^-f ^ U — J»> *t* 

ffi*fttt:fi'i£ ; ?SM~#5Sfc NBS ^> LRR ft 2 ©E^MI* 
T^-JPt^Hammond-Ko sack and Jones (1997 Ann. Rev, Plant Physiol^ 
FI-.m Biol. 48: 575-607) Rfc©*«l*S&*fi^ 

(3) itg@E?iJ<£>&£ 

20 m*B35«©ftStt, ^^rU-A-^;WN*— h ©fcSMSEffliffi, M13 7 

(PERKIN-ELMER : ABI PRISM 377 DNA Sequence System £J3^ 

25 fce^o&asEai&^-r. u^u, ^0^^^^^^3y-k>^^^stn; 
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^Xh'J >5?x> bfeftfritt. ^ h U 10mM~300mM, 

ffiSE** 25<C -70^ , £ U < tt^ h U A 50mM~ lOOmiL i&^7&* 42*C 

Xte^jt^© cDNA *> V < ft.? J A DNA £§»M «h b PCR \Z. «fc o T, 
2. — 

&;i£K:J;Df£®2n&o — tim PUC18, pUC19. PUC118. 

PUC119 mco pUC pBHOK pBI12K PGA482 #©AM^U-^. 

IIx.^^^-^7^nA^fU ^A-^/77> / X>7 l LBA4404,EHA10K 
EHA105, C58ClRif R #iKr»M?^ IV^ ho#l/->a>Sf CJ: 
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(CaMV) m&O) 35S 3£¥#J [The EMBO J. 6:3901-3907 (1987). b^^ED 
ni/0DO-tf^^> [Plant Mol. Biol. 18: 675-689 (1992) L /AU>-& 
j&UfSt (NOS) jtfc^ **Mf> (OCT) ^jJlfifO^nt-^-** 

tf;Vh7>^7x7- t£ (bar) flU5r?***tf S £ 
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200 om&.^omwz.^^x^Mz.m.^o z> t^sna.^trfe, 

\z&\,*x r*a^jj tv^*3«K:tt, «%«*3BBJfi, 
25 ffitttt»fiW«W«tttt bfctfoT, iAtilfi^ft* 
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Mm-Z J &Z>Z.£\z&r> % *n^©jie^tt«fc0 3fi*J&:^3^-fe>g 1 a.^fi 
& (Mi 28 < CT£c*rr-5)o Utf>U #3893©«jfc*.*«fik 33-35 *C 

niM©^m^i^Bj 

02tt, RT-PCRfeKliSate^A©*!**^. 
2A : Primer : RNK 2B : Primer : Start2x2, PotalRR 
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Zk-M&7Lfc 3B:control 3C:TA209 
4k:ffi.W:Z-fc 4B:control 

5 *mm9\z* ^m<Dmft.m<D^m'v$>% , &m2 002-089622^ 
10 nt>\zmfe-£nz>*><£>~efefc^° 

85.37.38 (Watanabe et al. Amer. Potato J. 71: 599-604, 1994) Of J 
15 ADNATA KTCD^^-f ^-«ti-b, P C R \z. £ DfceT&mttUfc. 

*.«nbs lrr <Dmmz&-3\,*TWLm\sit 0 

Forward : 5 ' -GATCCATTCTATAATGTCTCACT-3 ' (BB5!I## 2 ) 
Reverse : 5 ' -CTATCTATAAGATCTTTAATCA-3 ' (BH^J#-^ 3 ) 
20 ^Hl^;fcRmi»fc^««& (Fragment #93)<hift£L., *<D±Um iWM 
#-5fl) RrXR»©3»e^i:©fflHltt (SI) &W^fc. 
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can 



shm 





oOianUIIl dLdlllC Viud Lijxjx yiuic ju 


69% 




Cnl qnum 1 11 Ko T f\ 0 11TTI PHP 

oOiallUID LUUcIUdUIII JMIV/ 


70S! 


0 


Cnl rtnnm f nKarnciim NP*\— T PP nrrttP 

ooianum iiiDcrosuiD ado ljxjv yiuic 


69% 




oOlBIlUin LUDGrOoUlIi UloCaoc u lcoioiaiitc piuttiui upu 


69% 




Solanum tuDerosuin kx protein 


69% 




Laps i c utn cnacoense disease rcbioiduv,e riuiciiiDo^ 


54% 




Lycopersicon escuientum rn protein 


54% 


1 A 

10 


Lycopersicon escuientum rivr protein 


52% 




Lycopersicon pimpinelliioiium rri proieu 


53% 




t . ^ am** AO/mi nn Him r n o nnu i t ii c rpc i c i 3hpp n t* n t p in T) nrntein 

Lycopersicon escuientum tospovirub redi&idiicc yiuicm u viu^iu 


54% 




Arabiaopsis tnaiiana putaiive protein 


96% 




Arabiaopsis tliaiiana j\rrio proiem 


48% 


1 c 

lb 


AraDioopsis tnaiiana rppo pruiewi 


47% 




Oryza sativa Putative disease resistance protein proLem 


47% 




AraDioopsis tnaiiana virdi reoio iduue yiuicm piut^m 


48% 




Arabiaopsis tnaiiana oisease resiaidiioc piuLciii r\rmi iauiu& 


48% 




AroKirinnci p mp°*/t PP Hi<:pa<!p rp<;istanee Drotein RPM1 protein 

/VTaD 1 OOPS 1 S lyrdld INDO/l^JViA U loCaoC icoioiauvrf^/ piuiviu * UJU1 *^ * w 


51% 




p-onniAg nanne HicpflCP rpc i <I t fITIP PfiPnP. hOfllOlOE 9N DTOtein 


49% 




n rv7a out i PPPlh nrntpin 
uryza Satlvd inxiyiii piuicm 


47% 




Oryza sativa RPR1 protein 


4fi!K 

*tUA> 




Brassica napus disease resistance 


48% 




Triticum aestivum stripe rust resistance protein YrlO protein 


53% 


25 


Triticum aestivum stripe rust resistance protein YrlO protein 


52% 




Oryza sativa Pi-b protein protein 


86% 




Oryza sativa Pib protein 


56% 




Fusarium oxysoorum protein 


50% 
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D/^fiJ r>A • ^/^^t->X>X LBA4404, EHA101, EHA105> C58ClRif 

(1) AV^-U— 12 A 
m^S^nfcRmiae^M (Fragment #93) BamHI T^JSffb, -Ip 

10 Target ^^^-fcU^- v'a >b"Ctf>SME BamHI "«J9 tBU;Ht'J 
_^/7^_ . P BE2113Not fcijy- v'a >bfc„ #f.nfctix.^^^- 
tt, E coli DH5afc*AbT«H6b* 7^nA^T'JOAiAffl^^^- 
(PotatoRKN:pBE2113NotI) 

15 (2) xt/^ hn^I/- ->3 > 

;t>T^-U— (PotatoRKN:pBE2113NotI) ^Xl/^ hn^l/- 

>t£ckoT Agrobacterium tumefaciens LB4404 W (Gibco BRL) \zMX 
bfc„ •ffct>t>. -80 tT§#$^TV^ Agrobacterium tumefaciens 
LB4404tfe&*-LT#tftU £MJ ->^>^I*3*T? 1. 5 ml Xy^> K;V:7^ 

20 a — ^fc 20 At 1 gBtOHJ-T. -e^ld 100ng/M 1 <D DNA £ U 1 UUXTfti 



(3) 3te^#ACD?«K 

YM*&i6&50 jli lJn^LTKVi±tf, 15 ml © 7 7^3 >^o.— 
25 :/lC^b> YMJgift££ e»td^:*T lml £"ein*., 225 rpnu 3 30 <C 
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tli^tlfc. 3 WrlB«, Xl-vC ->>^ty YUm^mm±\z 200^1 

x^i/^Ft, 48-56 mm* 30 tt^it^ M§nfc3D^i:ovi 

TPCR> DNA ~>— ^X>->>^^rffV^ il'S^^ASr^S^bfeo 



5 (4) n n-— PCR 

it fc^S A #^18 £ nfe Agrobac t e r i um t ume f ac i ens LBA4404 u D 

Mm* Ivl 1 Ifc D til b,d>*© blue juice hB&Vtc'&sO. 5 %TAE Ic2 % 
a<£>7#D— X^^^bfe^r^^^cl&bfeoT— #-teA Hindlll U 
10 >#— V>/\-f A©T— II) £/BV*£o ^©t, S2<Di^T^bfc 
jglSSifa-^tAtl, PCRU (Gene Amp 9600 : Perkin-Elmer M) 



1 




Buffer 


2.50 /il 


MgCI 2 150mM 


0.5 jL/l 


dNTP 


2 /il 


Primer-Forward(PoMi-F-1 „ Ipmol/ 


2.5 fl\ 


Primer-Rivers(PoMi-R-U Ipmol/ 11 


2.5 jul 


Taq-porimerase 10 u/ul 


0.25 jU I 


template 


aribitrary 


dH 2 0 


+ a 




25/il 



15 

±fBRJKfflt* 1.5 ml <D Locking Tube fci^b, 75%-T V ^"n /V — ;V 80 
m 1 ftl*.T»'& ! BK M"T? 15 #*fiU 20 (^S • tr- F) 

bfc 0 ±it^£B£i*> ££>k: n%4V7urW—fr& 250 m 1 jn*.Tig£- 

20 ^td. Template Suppression Reagent (TSR) * 25 Alf^A 
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yp&frftfc. ^n^^KJilciJtBU, DNAseauencingr310^©^^- — 7* 
\z&L&Z-> DNA ^X>->>^£fTofc 0 
jtfc'PSA/^itlS^nfc Agrobacterium tumefaciens LB4404 n 
5 x-SUxOtBU, 100mg/l Anfe YEB i&flilT 30 "C, 225 rpm 

#;i^y^£JB^T?lfnb;fc 0 ^n&-20 tWlt^^fc 

99. 5%X^ ;-)\,\Z7yZf\Z&hj-V~Dtt. 10 #@^-20 tO?&«)tT?ft 
10 tt. ^0^-80 tTWbt^V^c^^-^ianT^bfeo 

15 ^.v^-ny-fe^^zL^^^^O Nicotiana benthamiana 

^tfil Desiree {Cfejt^^A^ff ofeo 
(1) fit^fl^tf) Agrobacterium tumefaciens (Z)&$fe 
mS'Pil 2 Tfftsfibfc Agrobacterium tumefaciens LB4404 t^^-h*"!?^ 
20 frbT£>< „ ^U->^>^i*3"C 50ml 7 7^3 >^-:/fc: YEB Igifi 40 

£fcbfco^-£fc Agrobacterium tumefaciens LBA4404 10 At 1 ^rJP^-T, 
«£5i§3tttiT?— Hjfeigftb (28 'C, 225 rpm)* ***©«R3te**afe* 600nm 

25 • TYEBi^flfe^fflViTK^^O. 6—0. 8 <k 5 tC^bfco 
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19 



WiFcteWiytM 0. 6~0. 8 fcllUfc Agrobacterium tumefaciens %&U\z 7 

5 0M**Lfc. fc*3* ^mmt. ^>>^Tx~>(BA) lmg/L Trans 
Zeatin Riboside 35 mg/h -f > 0. lmg/1 fciQAfc*)©*/!! ^ 

( 2 ) #ftmm^v>mtt 



15 



So! No 








1| 


| So! 1 


NH4NO3 




1650mg 


82.5g/l 


(20ml/l) 


KNO3 




1900mg 


95.0g/l 




CaCI 2 2H z O 1 




440mg 


2Z0g/l 


Sol 2 


MgS0 4 7H z O 




370mg 


37.0g/l 


(10ml/l) 


KH 2 PO 




170mg 


17.0g/l 


Sol 3 ! 


Na 2 EDTA 2^0 




37.3mg 


1.87g/l 


(20ml/l) 


FeS0 4 71^0 


aa«(n)-fc*siw 


27.8mg 


1.39g/I 




H3BO3 




6.2mg 


620mg/l 




MnS0 4 4H 2 0 




2Z3mg 


2230mg/l 


Sol 4 


2nS0 4 7H z O 




8.6mg 


860mg/l 


(10ml/0 


KI 




0.83mg 


83mg/l 


Na 2 Mo0 4 2H z O 




0.25mg 


1ml/l 




CuS0 4 5H 2 0 




0.025mg 


1ml/l 




CoCI 2 6^0 




0.025mg 


1ml/l 




Thiamine-HCI 


S e*5>Bii£l&& 


0.5mg 






j MyoHnositol 


i mvo-'fVvh— 7U 


aimg 


I 10g/l 


Sol 5 


Pyridoxin 




0.5mg 


50mg/l 


(10m1/l) 


Nicotinic acid 




Smg 


500mg/l 




Glycine 


r 


I 2mg 


200mg/l 




Biotin 




I 0.05mg 


5mg/l 






mis 


0.5mg 


50mg/i 
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(3) %)l7>MJ&mmM^<DMtt 

m 3 MSigWcO^jVTx— > 1 mg/K NAA 0.1 mg/K t5i~^ 

-T->>150 mg/K ^;i/^^i/U> 200 mg/1 &1MXT% )V7> : &f&m%1fo <h 

u ;in£~>^-w;: 20 mi fo^fit^. ^ 

(4) '>a-hf^^©M 
m.SfDWtWimigmtZ.ft-f'?^ 150 mg/K ~>U> 200mg/l 

(5) usmm^tgm^omft 

15 ^3GD3»MSig*t!l£ 1 *(Dmfcm\~ 5 ml fo^ftb, 3— YZV— 7 

(6) (Rooting) ^^^cosl^ 

20 S3(Z)^MS^^*^-^-r yy 75 mg/K #;1^:^>U> 100 mg/1 
£iO^Ti&«mi£40mlTo#&b> 5^«ffl^*^"r^o MS f^W^T 
1 ~ 2 jBffi b # S ^ 2^3 ci Ki3* b H# ft * «^ ^ © 58* 

mmm^ 1 is 3 bfc„ 



25 (7) m<t 
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(1) Klft^fe 

JBLfc^7-rv— (fi?"Jt#2&^3) SfflViTPCR^ffV^ ^3yt> 



step 


condition 


time 


Baking 


80 *C 


2 hours 


Prehybridization 


55 "C 


4 hours 


Hybridization 


55 "C 


17 hours 


Prvmary wash 


55 <C 


10 minX2 


Secondary wash 




5 minX2 


Expose 


1 


3 hours 



20 (2) 

m 1 <h>Control \Zh Positive &SJS^BJTV^o Z\n\Z. 

^lEi**.-*® Hybridize ir ^mmum^.^^^ TV*£fc#>£ 
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Positive fcR«#fflfcfe©£Bfrn&. Control M>H®W 

»£:tK Control J: D «b;t> H*©^fflflc*> ate^A^nfcH 

5 C^JS^J53 RT-PCRfc«tS»e^#A©ffllK 

(1) urn*** 

1) cDNA 

^■MiA*ambfc. ZKDnRNA TAKARA RNA PCR Kit 

10 S) nfc Random 9mer <h M13PrimerM4 dT ZttmisitZfJ-f *? 



15 



MgCI 2 


4 ul 


i 10 X RNA PCR buffre 


2 ul 


dNTP Mixture 


2 ul 


RNase Inhibitor 


0.5 ul 


Revers Transcriptase 


1 ul 


Randmom & mers 
or 

Oligo dT-Adaotor Primer 


1 ul 


Template(mRNA) 


9.5 ul 


tr 1 20 ul 



<Random 9 mers Primer £ffl^fcSJ&> 
Random 9mer: dp (5* -NNNNNNNNN-3' ) 
: 30 *C 10 min 
20 42<C 30 5h 99*C 5«\ 55<C 



5#, iu--f^;v 
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<01igo dT-Adaptor Primer &m^frfcfi>> 

Oligo dT Adaptor : M13PrimerM4: 5' -gttttcccag tcacgac-3" (@B^J#-^4) 
\Z oligo-dT ^#Jnbfct>©o 
Rfc*#:42T: 30 *h 99*C 5 55<C 5 *h 
5 2) PCRSJ& 

»5n?ltcDNA&fflViTPCR&ffofc- PCRKffi«* GeneAmp 9600 
(Applied BiosystemsSl) SfflV^T, KTfcSt^5-f (Primer:RKN 
£ Primer: Start2X2, Primer: PotaLRR) ^.kr^RlS^frTtf ofc- 
<Primer:RKN PCREJfc> 
10 Primer RKN-F1: GTTGGTCATGAAAATGAA (BB*l#-% 5 ) 
Primer RKN-R1 : ATATTGCTCTTCCAATCA (BB*I## 6 ) 



Primer :RKN SrffiV^c PCR fcBUJ& 







lOx Buffer 


5 JUI 


MgCI 2 15QmM _ 


1 U I 


dNTP 2mM 


4 /i I 


Primer-Forward(RKN-F1 1 pmol/ fi 


5 jul 


Primer-Rivers(RKN-R1 . 1pmol/ U 0 


5 #l 


Taq-polymerase 10u / ul 


0.5 /i I 


template 


275 ng 


dH,0 


+ QT 




50// 1 



15 RJS*#:95«C 1 55°C 2 *h 72°C 3# 30 

mmwm 72°cio# 

<Primer: Start2x2, PotaLRR Srffi V>£:KJS> 

Primer Start2X2 : ATGGCTTATGCTGCTATTACTTGT (B*W»7) 

Primer PotaLRR: CTAACTGATACAGACCTCAACAGA (IB?U#^8) 
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mi} 

Primer: Start2x2, PotaLRR PCR fcfaUfc 







Buffer 


5 fl\ 




1 tfl 


dNTP 


4 /il 


Primer-Forward(Start2 x 2-F s 1pmol/jU I) 


5 V I 


Primer-Rivers(Potal_RR-1 % 1pmol/jU I) 


5 #l 


Taq-porimerase 


0.5 //I 


template 


275 ng 


dH,0 


+ a 




| 50/4 1 



£ft*ff:95'C 10#, 95°C 1 5h 55°C 2 «\ 72°C 3# 30 # )V 
5 **§ r #3R72°C10# 
3) 

10 (2) 

RT-PCR ©^^^02 t^-T.,13 <fc ^Primer :RKN <h Primer: Start2X2> 
PotaLRR Control fctt/OH^Ui^nf, 

15 

(i) umxm 

jt-B^SIA^fllSS^tifc Nicotianabenthamiana (No. 1, No. 8, 

No. 14, No. 18&£), Nicotianabenthamiana <D}E%8.&%.&, S^^^ 
20 hSM*TA209 Wo^t>faO (Meloidogyne 
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incognita) zmm^tto *©«CD«*#*±»^*©»^*I* 

jt-fe^SAA^^^tlfe Nicotianabenthamiana (No. 1, 

No. 8. No. 14, No. 18ft<E)> &«TA209 *, ^n^-k>^n. 

5 £ (Meloidogyne incognita) i^±itl«lt, Stfttt&ffMBbfc. HMft 
Ili^ttMbt ffMffifct* (Williamson et al. Plant Cell, 1998) 
JctEV^ Erioglaucine (Sigma-Aldrich) Srffi^T^n ^-fe^^tf©^* 

10 Affc^^^ffifttt^M^W^fc- 



(2) IS^ 

»&*#©^£&^IB»v ^mm^-frR^ TA209 ©«U:«©tt«fcJfcffi£ 
giARtf TA209 TltffiCi^O^Wl^ti, ^©4* fc-fe >^ # ©IP 
(EI3*5«J:r/0 4)o 

20 *»W©jja«l^««l«, 33-35 •CfcV>3«V>»flE*#TT?* 



25 C*«S«7) ^;t3»48l:*Jts^3 y-fe^j-^StfiteMff 
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(1) U#r%& 

*n*n©**fefc^T,iHf ww^u ^if— > 3 >&tf rt-pcr tj: 

(Root-knot nematodes) «!fe±»fc«*., Mrtfc43V>T, IN (161$ 

m) « 30-35*0, &m wmm tt25-3o , cr6 5iiaw^u, fsmtt^wtt 

10 

(2) iSSHf: 

15 
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OSS] 





Southern j 


RT-PCR * 


Sift -ft 










N. benthamiana 


control 


N 


s 


IK-1 


I 


N 


s 


IK-2 


I 


N 


s 


IK-3 


I 


P 


MR 


IK-4 


3 


P 


HR 


IK-6 


2 


P 


R 


IK-7 


0 





S 


IK-1 1 


1 


P 


MR 


IK- 12 


1 


P 


MR 


IK- 14 


2 


P 


R 1 


IK- 15 


3 


P 


nK 


IK- 16 


0 




MS 


IK- 17 


0 




S 


IK- 18 


0 




MS 


IK- 19 


0 




S 


IK-20 


0 




S 


IK-24 


1 


N 


MS 



1) »^:JfXlfi?» 

2) N: Negative, P:Positive — : fFffi^F "J 



3) hr : mm. m^-rn^^ 



10 
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^^-i=em^n (Desiree) ^^n^-fe>^^.^fitn:143i^^^Abfeo 

pcr> s.^RT-pcR^j:«9]ft^#A^5Sisb^o 

n^-t>^o.^7 (Root-knot nematodes) ^gS±^£*fi^i&^F*3lc*3V>T> 

mm asmm) a 30-35*:*^ sm (swriw) a 25-30*0 -e 6 aimwau 

ffitrd4*ll»!l7 tra«©^*X?Wfllibfc. control tUT^S 

10 © Desiree, *«t^n^ , -fe>5 t 3.»>l«Si4© AtzimbaC^-v #-Y ; e),TA209> 
N. bent ham i ana III tlfcWi&b, ffMfibfc. #§:PfI:£^ 9 Kit^T,, 



(2) 

15 ^#^^±gs£&^T&> *«jffifttt*^*rc:t7&««iK**T.fc. 
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Southern " 


TJT T>PT> 2) 

RT-PIR ! 
















Desiree 


control 


XT 

N 


Q 

0 


IN 


RKN-2 


n 

2 


r 


K 


D 

X 


RKN-15 


2 


P 


K 


P 
r 


RKN-16 


3 


P 


HK 


p 
r 


RKN-2 9 


3 


TV j 
P 


K 


p 
r 


RKN-34 


2 


P 


K 


p 


RKN-36 


3 


P 


HK 


n 
r 


RKN-37 


2 


P 


HIT) 

MR 


T) 

r 


RKN-38 


2 


P 


R 


D 

r 


RKN-39 


2 


P 


R 


TJ 

r 


RKN-40 


3 


P 


HR 


T> 

r 


RKN-101 


I 


N 


S 


XT 

! N 


RKN-103 


1 


P 


MR 


T) 

r 


RKN-104 


1 


P 


S 


T) 

r 


RKN-105 


1 


P 


MR 




RKN-106 




N 


S 


TVT 


RKN-107 




P 


R 


r 


RKN-108 


2 


P 


MR 


P 


RKN-110 


1 


P 


MS 


P 


RKN-111 


3 


P 


HR 


P 


RKN-135 


3 


P 


R 


P 


Control 










N. ben t ham i ana 




N 


S 


N 


TA209 tomato 




N 


S 


N 


Atzimba 




N 


S 


N 



1) »c*:#A3ie : f». I:control 



2) N: Negative, P:Positive 

3) HR: |l|3^-rn ! b^>' 

5 R : V> < &3^©|p*J*fc»«> 

MR: Vi< S^OSJS, Rtf0P#*«fc&«>e>n5 

MS : ^»©«a*«*^i8«>&n* 

4) N : Negative, P:Positive 
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10 

15 @B^I#^5 -AXIB?"J<£>1£§3 : ^^-i^— 
gB#i#-^6 -AXffi?!l©iBIH : Zf7-f?— 



20 
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31 

ffiT * © 18 ffl 

1. £TF<£> (a) (b) ©DNA^&fcSite^. 
(a) @H^J#^- 1 T?«3n**MB2Wtf>S&* DNA» 
5 (b) SB^J#^ 1 T*Sn<5£M3ai*>Sfc* DNA tffiMW7&:^SH^J 

DNA t^h'J >^x>h^#TW^'J^XL, 

10 fc=f-o 

is 6. wimmm&i-xmmwe&z* mutvmmmsmzmomnmmfco 
8. m-&<Dmwmimmm<Di&fcT&^-&, ^^^>^a.rym^mM 0 
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2 A Primer :RKN 



500bp 



Random 9 mers Oligo dT-Adaptor Primer 



aker Control 8 



10 Control 8 10 



Negative 
Control 




2 B Primer: Start2X-& pgiaLRR 

500bp Random 9 mers Oligb dT-Adaptor Primer 



maker Control 



8 



10 Control 



8 



10 



Negative 
Control 



2600bp 
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3 A : BMZ-fc 



3 B : Control 



3 C : TA209 
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SEQUENCE LISTING 



<110> Japan as Represented by President of The University of Tsukuba 

<120> A New Root-knot Nematodes Resistance Gene and Its Use 

<130> PH-1611-PCT 

<150> JP 2002-89622 
<151> 2002-03-27 

<160> 8 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 2613 
<212> DNA 

<213> Solanum tuberosum 
<400> 1 

atggcttatg ctgctattac ttgtcttatg agaaccatac aacaatctat tcaacttact 60 
ggatgtaatt tgcaatcatt ctatgaaaag tttgaatctt tgagagcttn tttggagaaa 120 
cacacgggca atcttgatgc attgaaaagc ttggaagctg aaatcataga acttgtatgc 180 
actacagaag atattttgga cttggaatca agaaatgtta aaaatccaat ttcaagaata 240 
atagcttttt ggaaacttca ttctctcttg aaacaagcag taggacgcat tgattccacg 300 
ctgaacaagt ggatggaaat gcagaacatg tacaccaaaa ggaaagatga agaagcacat 360 
aacttggatc ttgctagtac tgcatcaatg tctcaacatg ttgtggagcc tcaggatatg 420 
atggttggac atgaaaatga actcgagatg atcatgcagg atcagcttgc tagaggagca 480 
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agtgaacttg aagttgtctc cattgtaggt atggggggca tcggtaagac aactttggct 540 
gacaaaattt ataatgatcc attcataatg tcacactttg acattcgtgc aaaagctact 600 
gtttcacaag agtattgcgc gaaaaatgta tgcctaagtc ttctttcttc tataagtgga 660 
aagagcaatg agcatcaaga tgatgggcaa ctagctgatc gactgcaaaa aagtctaaaa 720 
gggaggaggt atttagtagt cattgatgac atatggaccg aacgagcttg ggatgatatg 780 
aaactatgtt tcccagattg taactgtgga agcagaatac tgctgacaac tcggaatatg 840 
gaagtagcta agtatgctag ctcaggtaag cctcctaaga atcaaatgcg actcttgaat 900 
attgatgaaa gttggaagtt actacccagt agagtctttg taaaaaactg tttctcccct 960 
gaatttgaac aacttgggaa acaaattgct cttaaatgcg ggggattacc tttagctatt 1020 
atcgttattg ctggagttct gtctaatatt ggtgagtcat ttgatgaatg gacaagtgtt 1080 
gcagagaatg taagttcagt ggtaagtaca gatcacaatg tacaatgcat gagagtgttg 1140 
gcgttgagtt atcatcactt accacatcac ttgagagcgt gttttctata ttttgcaata 1200 
ttcccggagg atacagtgat ttttgtgaat aaacttgtga aattatggac agcagagggt 1260 
tttttgaaga cagaaatgat gaaaagtata gaagaagttg cagaaaaatg tgttaaagat 1320 
cttatagata gaaatttagt ttttgtc :- . >< asggt gagt a gt 1 1 1 gat gg aaaaataaaa 1380 . 
gcttgtggaa tgcatgatgt gatccgigad ctctgcttga gagaagctcg aaacncaaat 1440,, 
tttgtgaatg ttataatgga taatcaaaat ccatgtgaac aatccatgaa ttattccaca 1500 
aagggagttc ggataagtat ccaatccaaa cttgctgcca atcagttgtc tatggtttgt 1560 
aataacgatt cctattctgt tctcgttttt actgaagatc cctcaagctc aagaatggtg 1620 
cagggcttga agcatttcaa ggtactaaga gtacttatct tgcttcggtg gcattgcatg 1680 
tttcccaatt gcatagttga actatttcac ttgagatatc taggtttgag tgtttactcg 1740 
tccactaatg attgggatat ttgttttcca tcctcaatag ctagccttga gtatttgcaa 1800 
actttaatac ttaagtttcc aacatctctc ggatggaagt tcactagact tttcagatta 1860 
ccatcgagta ttttcaagat gtcgcaattg aggcatctat ctttggactg gaattacttg 1920 
aatggacatg aatctagcga gagatcaagt tgggttttga gaaatcttga gtgtctgtct 1980 
ggatggaatc ctttatcttg tacttcttcg gtttttagac tacttccgaa tgtaaagaag 2040 
ttgcaaatat gtggtatcca agaagactac ataagaaagg acaaggtctt tgatgatctt 2100 
tgctgcttaa atcagcttac agaattgaaa tttaagatta gaaagatgat tggaagagca 2160 
atatatgata catcttttgt tcttcctcct ctaggtgctt ttccgaagaa ccttaagaag 2220 
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ttagctttta caggtactcg tttgcattgg aaggatttgg agattcttgg taagttgcct 2280 

aaactcgagg ccctcaaact aggatatgat gcctgcattg gtactgattg ggaagtaggt 2340 

gaggaagggt ttccacactt gaagttcttg cgattgaagc atttgtactt gcataactgg 2400 

agagctagta gtgatcattt tccacgactt gaacgactag tcattaaccg tcgttggagc 2460 

atgtattcga tcccacagga ttttgtagac ataaccacac ttcagctgat tcatataann 2520 

gactctgcaa aatctgttgg gaactccgcc aagaagattc agcaggaaat tgaagacagc 2580 

tatggaagtt ctgttgaggt ctgtatcagt tag 2613 



<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: primer 
<400> 2 

gatccattct ataatgtctc act 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence -.primer 
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<400> 3 

ctatctataa gatctttaat ca 



<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 4 

gttttcccag tcacgac 



<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

gttggtcatg aaaatgaa 



<210> 6 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

atattgctct tccaatca 

<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer 
<400> 7 

atggcttatg ctgctattac ttgt 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 03/080838 




PCT/JP02/12392 



<223> Description of Artificial Sequence rprimer 



<400> 8 

ctaactgata cagacctcaa caga 



24 



if a a * » 



PCT 

[PCT 3 6ARtfPCT*IU70) 




migAxttttSA ! 

©SSSI3# PH-16 11-PCT 


I PEA/4 16) «r#fl8-t-5^to 


PCT/JP 0 2/12392 


(n.M.m 27 - 11; 02 


{B.a.m 27 - ° 3 - 02 


mmm»m ( i p c> 

Int. CI' C12N15/29, C12N5/14, A01N25/00. A01H5/00 


mm a (ft^xwB&so 



1 . S85^#«aE«H*5^ Ufc £. ©BDBTHI<BM«*r85llrtT«fla»57* (PCT36*) v&tf-r S. 

( p c rmsino. c rnnmrnm 6 o 7 



I 


0 


n 


□ 


m 


□ 


w 


□ 


V 


E 


VI 


□ 


\n 


□ 


Vffl 


□ 



2 7. 0 3. 0 3 


SlS^S^^Sr^ Life. 0 

0 5.08.03 


BJMMMW (I PEA/ J P) 
100-8915 


4#fffJ?#2Ef («HS»feSHaa) 4 *> 9 8 3 9 


®* mm* 

®fg#-§- 03-3581-1101 f*9«§l 3488 



iAPCT/IPEA/4 0 9 («H) (1 9 9 8^7^) 



PCT/JP02/1 2 3 92 



P C T81.IIJ70. 16, 70. 17) 



0 mm&o>mmttim&m 



is 



3u 



PCTl 9^W^tcS<5tttES^fcfcW 



tt<D®®kmzmm£ixtth<D 



2. 



±isc?aiMS®©*if«:. TiB»c*-r^%^<ta*\ r<os^tap©m^t?*>5 0 
±^(DmmHs Tt2wgmT?fcs,_ : . ircfc*. 

□ HKP^Wfc*^JitH$*v±v: i,-/#fc;?.10))fcV>5«»tS:«>*K 

□ PCT^iJ48.3(b)tVv5B^ ;: : ; • .^£5 • , ' S '• 

□ Hl®^#lE(O^*|cSm$^cPCTMI055.2*fc«55.3tV^5^S:©«® 



5. □ iOBBHHl******* «3E*sW««»fc*»tt5B*©*B*«*.T**tfct>©fcB»6 
*©*HE#*;Mta»ofc<b©fc LT^tfc. (PCT^I«70.2(c) ^W*iESr^tP^L#x.ffi^r±Ji 



ta;PCT/IPEA/4 0 9 «I» (1 9 9 8f7fl) 



gggffl®#-S§- PCT/JP02/1 23 9 2 



v «Mttx m&&x\*m%t±(o%im-5immz->2^x<ommi 2& (pct3 5^(2)) icjg*aju?, *ft&®tttts 



i. mm 

$r#H4 (N) Sfr*<E>$EH 2-8 * 

ffjfcroflSH 1 * 



51#&tt (IS) »*W$Sffl 



1-8 



S?E±©fUffi'BrtBtt ( I A) fSNtcoSEH 1-8 



2. jORftOWn (PCT^I1J70.7) 

jtftfel = WO 00/06754 A2 (CENTRUMVOOR PLANTENVEREDEKINGS-EN REPRODUCTIEONDERZOEK) 
2000. 02. 10 

3M2 :WO 00/06753 Al (CENTRUMVOOR PLANTENVEREDEKINGS-EN REPRODUCTIEONDERZOEK ) 
2000. 02. 10 



van der Vossen EA, et. al. , Plant J. (2000) , Vol. 23, No. 5, p. 567-576 
Bendahmane A, et. al. , Plant Cell (1999) , Vol. 11, No. 5, p. 781-792 

WO 99/54490 A2 (PLANT BIOSCIENCE LIMITED) 1999. 10.28 4- 
WO 01/29239 A2 (PLANT BIOSCIENCE LIMITED) 2001. 04. 26 f. 



3dK 1-3 tcfi, #jhb?ii#* 1 <DM.mm&i 1 7 8 %©tiiBHft*3rr 5 s?* * <£ 0 l- 

[W*©<SH2-8UioV>T] 



8S5SPCT/I PEA/40 9 ($V« (1 9 98^7^) 



